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Background:  Intermittent high mechanical index (MI) impulses from a diagnostic transthoracic transducer, in the presence of an intravenous (IV) 
microbubble infusion, have the capability of improving microvascular and epicardial recanalization rates in acute ST segment elevation myocardial 
infarction (STEMI). However, these high MI impulses may also exhibit unwanted bioeffects. We hypothesized, based on in vitro observations, that 
stable cavitation, induced by an intermediate MI longer impulse is as effective in enhancing thrombolysis in acute STEMI as inertial cavitation 
produced by high MI short impulses.
Methods:  In 10 pigs with underlying coronary atherosclerosis induced by a high saturated fat diet and pre-existing balloon coronary injury in 
the left anterior descending (LAD) artery, a STEMI was induced by an acute thrombotic occlusion. Pigs were randomized to an IV microbubble 
infusion (MRX 801; Microvascular Therapeutics) and either intermittent high MI impulses (1.6 MHz; 0.8 MI; 5 usec pulse duration) or intermittent 
intermediate MI impulses (1.6 MHz; 0.4 MI; 20 usec pulse duration) from a diagnostic transducer (Philips S5-1). Impulse delivery was guided by 
examining for microbubbles within the risk area using low MI imaging. All pigs received 1/2 dose tissue plasminogen activator (TPA: 1 mg/kg), IV 
heparin, and aspirin.
Results:  Epicardial recanalization rates at 30 minutes into treatment were 83% (5/6) for guided intermediate MI impulses, and only 25% (1/4) 
for guided high MI impulses. ST segment resolution >50% occurred in 5 of 6 pigs treated with intermittent intermediate MI impulses. No arrhythmias 
were induced by the intermediate MI impulses. Transthoracic feedback radiofrequency signals from the intermediate MI impulses confirmed 
predominately stable cavitation induced by the impulses.
Conclusions:  Image-guided intermediate MI impulses appears to be more effective than high MI impulses in enhancing the thrombolytic efficacy 
of low dose TPA during STEMI in atherosclerotic pigs, resulting in excellent microvascular reperfusion.
